The chiral and racemic 2-D antiferromagnets based on a cyanobridged W V −Cu II compound are made. Both compounds are almost the same crystal structure, but some differences in magnetic properties appear owing to the existence of the Dzyaloshinsky−Moriya interactions, that is generated by chirality.
The chiral and racemic 2-D antiferromagnets based on a cyano-bridged W V -Cu II compound are constructed. Both compounds are similar crystal structure, but some differences in magnetic properties appear owing to the existence of the Dzyaloshinsky-Moriya (DM) interactions, 1 that is generated by crystal chirality.
Molecule-based magnets have attracted much attention for several decades. When the molecular structures are chiral, 2 the chiral magnetic structures are highly expected by the DM interactions. In addition, chiral magnets are expected to show such new phenomena as the magnetization-induced second harmonic generation (MSHG) and magneto-chiral dichroism (MChD). 3 These phenomena originate from the interplay of crystallographic and magnetic chirality. The crystallographic chirality triggers the monoaxial DM vector and stabilizes chiral spin structure. Normally, the origin of the DM interaction is the spin-orbit coupling. The strengths of the third and forth row transition metal ions are larger than those of the second row transition metal ions. By this reason, we use W V and Cu
II
to construct a new chiral magnet. 4 In this paper, we discuss preparation, structure, and magnetic behavior of newly obtained molecule-based chiral and racemic antiferromagnets containing W-Cu;
Complexes 1S, 1R, and 2rac were obtained as dark purple rhomboid-shaped crystals by the reaction between 6 CuSO 4 . 5H 2 O, and 1,2-diaminopropane ((S or R)-pn or (rac)-pn, respectively) in a 1:1:1 molar ratio in H 2 O and stand overnight at room temperature (Scheme 1). The number of water of crystallization can be controlled from 8 to 0. And in our experimental environment, the number of water molecules 6.5 in molecular unit is most stable (See SI). The magnetic behavior of compounds was measured by a SQUID magnetometer in the temperature range of 2-300 K and magnetic field range of 0-5 T.
8 1R and 1S have the same magnetic behavior. From now on, we show the 1S data. All data were taken in powder samples. The m T values at 300 K are 3.75 emu K mol À1 for 1S and 3.74 emu K mol À1 for 2rac. We found a clear difference in magnetizaion between the chiral and racemic compounds. The chiral compound exhibits antiferromagnetic ordering with canting, though the racemic compound exhibits antiferromagnetic ordering without canting. The 2 1 axis is parallel to b axis, then structurally screw axis is b axis. The spins of the chiral compound canted by the nonzero DM vectors. Based on the group-theoretical consideration, the nonzero DM vectors are induced along the b axis. Therefore, the b axis is expected to become a magnetic screw axis. The spin canting angle is 9:97 Â 10 À3 rad (0.571
). At present, it is not so clear whether the magnetic structure of the chiral compound Scheme 1. Synthesis of chiral and racemic complexes.
has chiral helical/conical or simple canted-antiferromagnetic spin structure. To make this point clear, we need to prepare single-crystal samples and perform neutron diffraction and/or mSR measurements.
In conclusion, we have successfully constructed the cyanobridged chiral and racemic W V -Cu II compounds. We found that the structural difference gives rise to essentially different magnetizaion profiles. The chiral compound exhibits antiferromagnetic ordering with canting, but the racemic compound exhibits antiferromagnetic ordering without canting. This difference is clearly understood based on the presence or absence of the DM vectors. In the chiral compound, the space group P2 1 admits the presence of the DM vectors. Asymmetric electronic dipole fields, which come from asymmetric space group, generate the DM vectors (See SI). 7 Our findings clearly manifest the interplay of crystallographic chirality and the magnetic structure. 
